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ABSTRACT 
Seabed Logging was introduced to the oil industry about ten years ago. It is a 
technique that utilizes Electromagnetic (EM) waves to propagate signals underneath 
seabed to determine the difference in resistivity levels in order to determine possible 
oil wells for exploration. This new technology would make it possible to identifY the 
presence of oil and gas in undrilled prospects. Both research surveys and commercial 
! 
investigatipns show that the technology functions as predicted. Therefore, the purpose 
of this project is to develop a 3D simulator that can model the sea bed environment 
and EM waves using COMSOL. This 3D simulator could show the EM waves in the 
form of djrect waves, reflected waves and refracted waves for predefmed seabed 
environment. This report describe briefly on the advantages of this technique as well 
as the profeSS on how the EM wre is implemented to distinguish the hydrocarbon 
from othet elements. 
iv 
ACKNOWLEDGEMENTS 
Tbis final year project would not have been possible without the guidance and 
the help of several individuals who in one way or another contributed and extended 
their valuable assistance in the preparation and completion of this study. 
First and foremost, my utmost gratitude to my supervisor Pn. Hanita Daud for 
the continuous support of my final year project, for her patience, motivation, 
enthusiasm, and immense knowledge. Her guidance helped me in all the time of 
research and writing of this final report. I could not have imagined having a better 
supervisor and mentor for my !mal year project. 
Besides my supervisor, I would like to thank both Abdul Karim and Abdul 
Majid for their assistance on how to use the software needed for my project. 
Engineering students who in one way or another were helps in giving assistance to 
understand the physics part of my project. 
Last but not the least, I would like to thank my family: especially my parents 
Yahaya Mohd Yunus and Fatimah Kassim, for giving birth to me at the first place 
and suppqrting me spiritually throughout my life, my husband Kapten Dr. Amru 
Mohamad for being understanding and supporting throughout my studies, my family 
in-law fortheir encouraging advicf, and the one above all of us Allah for answering 
my prayell' and giving me the streqgth to complete my final year project. 
v 
TABLE OF CONTENTS 
ABSTRACT............................................................................... IV 
LIST OF TABLES....................................................................... v 
LIST OF FIGURES. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 VI 
LIST OF ABBREVIATIONS......................................................... vm 
CHAPTER 1 INTRODUCTION 
1.1 Background of Study ............. 00 ..................... 00.......... ... 1 
1.2 Problem Statement .................................................... . 2 
1.3 Objectives .............................................................. . 2 
1.4 Scope ofStudy ........................................................ .. 3 
1. 4.1 Understanding Seabed Logging Methods .. .. .. .. .. .. .. ... 3 
1.4.2 Developing Seabed Logging Simulator Using 3 
COMSOL ......................................................... .. 
1.5 Feasibility of Project................................................... 4 
CHAPTER 2 LITERATURE REVIEW 
2.1 Introduction............................................................ 5 
2.2 Seismic.................................................................. 5 
2.3 CSEM .................................................................. . 6 
2.4 Seabed Logging ...................................................... .. 7 
9 
2.5Theory .................................................................. . 
2.5.1 Wave Propagation Paths in a Hydrocarbon Reservoir ... 
9 
2.5.2 Electromagnetic Waves ........................................ . 
12 
VI 
2.5.3 Skin Depth........................................................ 13 
2.5.4 COMSOL Software.............................................. 14 
CHAPTER 3 METHODOLOGY 
3 .I Procedure Identification.............................................. 15 
3.2 Work Scope............................................................ 16 
3.2.1 Data Gathering and Research.................................. 16 
3.2.2 Developing SBL Simulator ....... .... .. ... . ..... .... . ....... ... 16 
3.2.3 Parameters Variation............................................ 16 
3.3 Tool and Equipment Required....................................... 17 
3.3.1 COMSOL 3.5a............... ........................................ 17 
3.4 Developing SBL Simulator........................................... 18 
3.4.1 Geometry Modeling................................................ 19 
3.4.2 Physic Setting...................................................... 20 
3.4.3 Meshing Geometry... ... ... ...... .. .. . .. .. .. .. . .. .. .. .. . .. .. .. .. .. . 22 
3.4.4 Post Processing the model....................................... 24 
3.4.5 Simulator without Hydrocarbon............................... 26 
3.4.6 Seabed Logging Model........................................... 28 
3.5 Parameter Variations.................................................. 29 
3.5.1 Hydrocarbon Position............................................ 29 
3.5.2 Frequency of the transmitter.................................... 30 
3.5.3 Overburden Thickness............................................. 30 
VII 






























































